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FILTER WITH END CAP BASE RETAINER 



BACKGROUND AND SUMMARY 

[001] The invention relates to filters, including air filters, and more 
particularly to a low cost mounting and retention system. 

[002] An air filter traditionally includes three components, namely: (1) a 
filter element; (2) a housing base; and (3) a housing cover mounted to the base and 
enclosing and/or sealing and/or retaining the filter element in the housing. The 
present invention eliminates the need for the third component, and makes the use of a 
cover optional. In the preferred embodiment, the invention eliminates the need for 
the third component, by directly attaching/retaining and sealing the first component to 
the second component, independently of the third component (the cover). The 
invention is particularly useful as an intake air cleaner for internal combustion 
engines. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a side elevation view of a filter in accordance with the 

Fig. 2 is an enlarged sectional view of a portion of Fig. 1 as shown at 

Fig. 3 is like Fig. 1 and shows another embodiment. 

Fig. 4 is an enlarged sectional view of a portion of Fig. 3 as shown at 

Fig. 5 is an exploded perspective view of another embodiment. 
Fig. 6 is a perspective assembly view of the filter of Fig. 5. 
Fig. 7 is a sectional view taken along line 7-7 of Fig. 6. 
Fig. 8 is a perspective view showing an alternate embodiment of a 
>. 

Fig. 9 is a sectional view taken along line 9-9 of Fig. 8. 
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Fig. 10 is an exploded perspective view of another embodiment. 
Fig. 1 1 is a perspective assembly view of the filter of Fig. 10. 
Fig. 12 is a sectional view taken along line 12-12 of Fig. 11. 



DETAILED DESCRIPTION 



[0015] Fig. 1 shows a filter 20 including a filter element 22 mounted to a 
base 24. Filter element 22 has first and second end caps 26 and 28 axially spaced 
along an axis 30. End cap 28 has an axial flow opening 30 therethrough, Fig. 2. The 
filter element includes filter media 32, which may be pleated, Fig. 5, and which may 
have an outer liner 34 and/or an inner liner 36, Fig. 2, extending axially between end 
caps 26 and 28 and extending in a closed-loop, e.g. a circular annulus, an oval, a 
racetrack shape, etc., around a perimeter defining a hollow interior 38 communicating 
with axial flow opening 30. End caps 26 and 28 are preferably plastic, and filter 
media 32 is preferably embedded or potted therein in accordance with known 
embedding/dispensing technology. Fluid to be filtered flows laterally through the 
filter media, as shown at dashed line arrows 40, Figs. 1, 2, and axially, as shown at 
dashed arrows 42, through hollow interior 38 and axial flow opening 30 into interior 
passage 44 in base 24 for delivery to the air intake of an internal combustion engine 
(not shown). Upper end cap 26 is a closed end cap spanning and closing hollow 
interior 38 of filter element 22. Filter element 22 is mounted to base 24 by end cap 
28. The filter element is mounted to the base solely by end cap 28 and independently 
of end cap 26. A retainer, to be described, co-acts between end cap 28 and base 24 
and applies axial retention force therebetween independently of end cap 26, and 
independently of any cover forming a housing with the base and around the filter 
element. 

[0016] End cap 28 extends laterally outwardly to an outer flange 46 laterally 
outward of filter media 32. A retainer 48 on outer flange 46 mounts filter element 22 
at end cap 28 to base 24. Filter media 32 has an outer border 50, Fig. 1. Outer flange 
46 has an outer border 52 laterally outward of outer border 50 and sufficiently 



laterally extended therefrom to accommodate retainer 46 along the lateral dimension 
between outer borders 50 and 52. Retainer 48 mounts end cap 28 to base 24 in snap- 
fit relation with rectilinearly unidirectional axial insertion as shown at arrow 54, Fig. 
2. In Fig. 2, the retainer is provided by a hook 56 on end cap 28, and a catch 58 on 
base 24 as provided by a slot or opening 60 in a flange 62 extending laterally from the 
base. Hook 56 is on a shank 64 which extends axially from a partially flexible hinge 
on end cap 28. Hook 56 is laterally moveable about hinge 66 toward and away from 
the edge of slot or opening 60 of base 24 and into and out of engagement with catch 
58. 

[0017] Hook 56 has oppositely axially facing surfaces 68 and 70. Catch 58 
has oppositely axially facing surfaces 72 and 74. End cap 28 is mounted to base 24 
with axial insertion motion 54 wherein surfaces 70 and 72 are camming surfaces and 
engage in camming relation to cam hook 56 laterally in a first lateral direction 
(rightwardly in Fig. 2) until surface 68 moves axially past surface 74, whereupon 
hook 56 snaps back laterally in a second lateral direction (leftwardly in Fig. 2) 
opposite to the noted first lateral direction such that surface 68 axially aligns with and 
axially engages surface 74 and prevents axial separation of end cap 28 from base 24, 
i.e. prevents upward movement of end cap 28 in Figs. 1 and 2. Surface 68 faces 
axially toward hinge 66. Surface 70 faces axially away from hinge 66. Surface 74 
faces axially away from hinge 66. Surface 72 faces axially toward end cap 26. 
Surface 74 faces axially away from end cap 26. Hook 56 is manually laterally 
moveable in the noted first lateral direction (rightwardly in Fig. 2) about hinge 66, 
e.g. by grasping the hook with the fingers of a technician and pinching the hook 
laterally inwardly, to move surface 68 laterally inwardly out of axial alignment with 
and out of axial engagement with surface 74, to release hook 56 from catch 58 and 
permit axial separation of end cap 28 and base 24, i.e. axial upward movement of end 
cap 28 in Fig. 2. Surface 72 faces axially toward hinge 66. End caps 26 and 28 and 
base 24 are preferably plastic, and hinge 66 is a living hinge. If desired, an axial 
sealing gasket 76 is provided between base 24 and end cap 28 and retained in sealing 



relation by the retainer provided by hook 56 and catch 58. 

[0018] Figs. 3 and 4 show another embodiment and use like reference 
numerals from above where appropriate to facilitate understanding. Filter 120 
includes filter element 22 mounted to base 124 and having end caps 26 and 128 
spaced axially along axis 30. End cap 128 has an axial flow opening 130 
therethrough. Filter media 32 extends axially between end caps 26 and 128 and 
extends in a closed-loop around a perimeter defining hollow interior 38 
communicating with axial flow opening 130. Fluid to be filtered flows laterally 
through filter media 32 as shown at dashed arrows 40, and axially as shown at dashed 
arrows 42 through hollow interior 38 and axial flow opening 130. Filter element 120 
is mounted to base 124 by end cap 128. Filter element 120 is mounted to base 124 
solely by end cap 128, independently of end cap 26. A retainer, to be described, co- 
acts between end cap 128 and base 124 and applies axial retention force 
therebetween, independently of end cap 26, and independently of any cover forming a 
housing with the base and around the filter element. 

[0019] End cap 128 extends laterally outwardly to an outer flange 146 
laterally outward of filter media 32. A retainer 148 mounts the filter element at end 
cap 128 to base 124. Filter media 32 has the noted first outer border 50. Outer flange 
146 has the noted second outer border 52 laterally outward of outer border 50 and 
sufficiently laterally extended therefrom to accommodate retainer 148 along the 
lateral dimension between first and second outer borders 50 and 52. Retainer 148 
mounts end cap 128 to base 124 in snap-fit relation with rectilinearly unidirectional 
axial insertion 154. Retainer 148 is provided by a hook 156 on laterally extended 
flange 162 of base 124, and a catch 158 on laterally extended flange 146 of end cap 
128. Hook 156 is on a shank 164 which extends axially from a hinge 166 of base 
124. Hook 156 is laterally moveable about hinge 166 toward and away from the edge 
of slot or opening 160 of end cap 128 into and out of engagement with catch 158. 

[0020] Hook 156 has oppositely axially facing surfaces 168 and 170. Catch 
158 has oppositely axially facing surfaces 172 and 174. End cap 128 is mounted to 



base 124 with axial insertion motion 154. Surfaces 170 and 172 are camming 
surfaces and engage in camming relation to cam hook 156 laterally in a first lateral 
direction (rightwardly in Fig. 4) until surface 168 moves axially past surface 172, 
whereupon hook 156 snaps back laterally in a second lateral direction (leftwardly in 
Fig. 4) opposite to the noted first lateral direction, such that surface 168 axially aligns 
with and axially engages surface 174 and prevents axial separation of end cap 128 
and base 124, i.e. prevents axial upward movement of end cap 128 in Fig. 4. Surface 
168 faces axially toward hinge 166. Surface 170 faces axially away from hinge 166. 
Surface 172 faces axially away from end cap 26. Surface 174 faces axially toward 
end cap 26. Hook 156 is manually laterally moveable in the noted first lateral 
direction (rightwardly in Fig. 4, e.g. by manual engagement and pinching by the 
fingers of the operator) about hinge 166 to move surface 168 laterally rightwardly in 
Fig. 4 out of axial alignment with and out of axial engagement with surface 174, to 
release hook 156 from catch 158 and permit axial separation of end cap 128 and base 
124, i.e. upward axial movement of end cap 128 in Fig. 4. End caps 26 and 128 and 
base 124 are preferably plastic, and hinge 166 is preferably a spring lever. 

[0021] Figs. 5-7 show a further embodiment, and use like reference 
numerals from above where appropriate to facilitate understanding. Filter 220 
includes filter element 22 mounted to base 224. The filter element has first and 
second end caps 26 and 228 axially spaced along axis 30. End cap 228 has an axial 
flow opening 230 therethrough, Fig. 7. Filter media 32 extends axially between end 
caps 26 and 228, and extends in a closed-loop around a perimeter defining the noted 
hollow interior 38 communicating with axial flow opening 230. Fluid to be filtered 
flows laterally as shown at dashed arrows 40 through the filter media and axially as 
shown at dashed arrows 42 through hollow interior 38 and axial flow opening 230. 
Filter element 220 is mounted to base 224 solely by end cap 228, independently of 
end cap 26. A retainer, to be described, co-acts between end cap 228 and base 224 
and applies axial retention force therebetween, independently of end cap 26, and 
independently of any cover forming a housing with base 224 and around the filter 



element. 

[0022] End cap 228 extends laterally outwardly to an outer flange 246 
laterally outward of filter media 32. A retainer 248 on the outer flange mounts the 
filter element at end cap 228 to base 224. Filter media 32 has the noted outer border 
50, and outer flange 246 has a second outer border 252 laterally outward of outer 
border 50 and sufficiently laterally extended therefrom to accommodate the noted 
retainer along the lateral dimension between first and second outer borders 50 and 
252. Retainer 248 mounts end cap 228 to base 224 in snap-fit relation with 
rectilinearly unidirectional axial insertion 254. Retainer 248 is provided by a hook 
256 on one of end cap 228 and base 224, preferably end cap 228, and a catch 258 on 
the other of end cap 228 and base 224, preferably base 224 at laterally extended 
flange 262. Hook 256 is on a shank 264 which extends axially from a hinge 266 on 
end cap 228. Hook 256 is laterally moveable (i.e. left-right in Fig. 7) about hinge 266 
toward and away from base 224 into and out of engagement with catch 258. 

[0023] Hook 256 has oppositely axially facing surfaces 268 and 270. Catch 
258 has oppositely axially facing surfaces 272 and 274. End cap 228 is mounted to 
base 224 with axial insertion motion 254, wherein surfaces 270 and 272 are camming 
surfaces and engage in camming relation to cam hook 256 laterally in a first direction 
(leftwardly in Fig. 7) until surface 268 moves axially past surface 274, whereupon 
hook 256 snaps back laterally in a second lateral direction (rightwardly in Fig. 7) 
opposite to the noted first lateral direction, such that surface 268 axially aligns with 
and axially engages surface 274 and prevents axial separation of end cap 228 from 
base 224, i.e. prevents upward axial movement of end cap 228 in Fig. 7. Surface 268 
faces axially toward hinge 266. Surface 270 faces axially away from hinge 266. 
Hook 256 is manually laterally moveable in the noted first lateral direction 
(leftwardly in Fig. 7) about hinge 266 to move surface 268 out of axial alignment 
with and out of axial engagement with surface 274 to release hook 256 from catch 
258 and permit axial separation of end cap 228 and base 224. Retainer 248 includes 
first and second legs 280 and 282 meeting at hinge 266 and extending oppositely 



axially therefrom. Leg 282 provides shank 264 extending from hinge 266 axially to 
hook 256. Legs 280 and 282 provide a teeter-totter having a fulcrum at hinge 266 
such that manual engagement of and lateral movement of leg 280 in a rightward 
lateral direction in Fig. 7 moves leg 282 in a leftward lateral direction in Fig. 7 by 
pivoting about fulcrum 266, to release hook 256 from catch 258 and permit axial 
separation of end cap 228 from base 224. Leg 280 extends from hinge 266 axially 
toward end cap 26 and is spaced laterally outwardly of filter media 32 by a lateral gap 
284 therebetween. To release hook 256, leg 280 is moved laterally inwardly toward 
filter media 32. Camming surface 272 faces axially toward hinge 266. Locking 
surface 274 of catch 258 faces axially away from hinge 266. Surface 272 faces 
axially toward end cap 26. Surface 274 faces axially away from end cap 26. End 
caps 26 and 228 and base 224 are preferably plastic, and hinge 266 is an integral part 
of end cap 228. 

[0024] Figs. 8 and 9 show another embodiment and use like reference 
numerals from above where appropriate to facilitate understanding. Legs 281 and 
283 are configured aesthetically differently than legs 280 and 282, respectively of 
Fig. 7. Leg 281 further has a gripping portion 285 different than the outer surface of 
leg 280. In Figs. 5-9, an axial sealing gasket 276 is provided between end cap 228 
and base 224, for axial sealing, comparably to axial sealing gasket 76. 

[0025] Figs. 10-12 show another embodiment and use like reference 
numerals from above where appropriate to facilitate understanding. Filter 320 
includes filter element 22 mounted to base 324. The filter element has first and 
second end caps 26 and 328 spaced axially along axis 30. End cap 328 has an axial 
flow opening 330 therethrough. Filter media 32 extends axially between end caps 26 
and 328, and extends in a closed-loop around a perimeter defining the noted hollow 
interior 38 communicating with axial flow opening 330. Fluid to be filtered flows 
laterally through filter media 32 as shown at arrows 40, and axially as shown at 
arrows 42 through hollow interior 38 and axial flow opening 330. Filter element 22 is 
mounted to base 324 by end cap 328. Filter element 22 is mounted to base 324 solely 
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by end cap 328, and independently of end cap 26. A retainer, to be described, co-acts 
between end cap 328 and base 324 and applies axial retention force therebetween, 
independently of end cap 26, and independently of any cover forming a housing with 
base 324 and around filter element 22. 

[0026] End cap 328 extends laterally outwardly to an outer flange 346 for 
mounting filter element 22 at end cap 328 to base 324. Filter media 32 has the noted 
first outer border 50. Outer flange 346 has the noted second outer border 52 to 
laterally outward of outer border 50 and sufficiently laterally extended therefrom to 
accommodate retainer 348 along the lateral dimension between first and second outer 
borders 50 and 52. Retainer 348 mounts end cap 328 to base 324 in snap-fit relation 
with rectilinearly unidirectional axial insertion 354. Retainer 348 is provided by a 
hook 356 on one of end cap 328 and base 324, preferably end cap 328, and a catch 
358 on the other of end cap 328 and base 324, preferably base 324. Hook 356 is on a 
shank 364 which extends axially from hinge 366. Hook 356 is laterally moveable 
about hinge 366 toward and away from the filter media, into and out of engagement 
with catch 358. In the preferred embodiment of Figs. 10-12, hook 356 is laterally 
moveable about hinge 366 toward filter media 32 (rightwardly in Fig. 12) out of 
engagement with catch 358, and is laterally moveable about hinge 366 away from 
filter media 32 (leftwardly in Fig. 12) into engagement with catch 358. 

[0027] Hook 356 has oppositely axially facing surfaces 368 and 370. Catch 
358 has oppositely axially facing surfaces 372 and 374. End cap 328 is mounted to 
base 324 with axial insertion motion 354, wherein surfaces 370 and 372 are camming 
surfaces and engage in camming relation to cam hook 356 laterally in a first lateral 
direction (rightwardly in Fig. 12) until surface 368 moves axially past surface 374, 
whereupon hook 356 snaps back laterally in a second lateral direction (leftwardly in 
Fig. 12) opposite to the noted first lateral direction, such that surface 368 axially 
aligns with and axially engages surface 374 and prevents axial separation of end cap 
328 and base 324, i.e. prevents axial upward movement of end cap 328 in Fig. 12. 
Surface 368 faces axially away from hinge 366. Surface 370 faces axially toward 
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hinge 366. Hook 356 is manually laterally moveable in the noted first lateral 
direction (rightwardly in Fig. 12) about hinge 366, Fig. 10, to move surface 368 out of 
axial alignment with and out of axial engagement with surface 374 to release hook 
356 from catch 358 and permit axial separation of end cap 328 and base 324. 
Retainer 348 is provided by an arm 380 extending axially from hinge 366 to a tab 
382. Hook 356 is located axially between hinge 366 and tab 382, and extends 
laterally from arm 380. Arm 380 has a first segment 383 extending between hook 
356 and tab 382, and a second segment 386 extending between hook 356 and hinge 
366 and providing the noted shank 364. Manual engagement of the arm at tab 382 
and lateral movement of the arm in the noted first lateral direction, namely laterally 
inwardly toward filter media 32 (rightwardly in Fig. 12) releases hook 356 from catch 
358 and permits axial separation of end cap 328 from base 324. Segment 383 of arm 
380 extends from hook 356 axially toward end cap 26 and is spaced laterally 
outwardly of filter media 32 by lateral gap 384 therebetween. Lateral movement of 
segment 383 and tab 382 inwardly toward filter media 32 releases hook 356 from 
catch 358. Surface 372 faces axially toward end cap 26. Surface 374 faces axially 
away from end cap 26. End caps 26 and 328 and base 324 are preferably plastic, and 
hinge 366 is an integral part of end cap 328. An axial sealing gasket 376 is provided 
between end cap 328 and base 324. 

[0028] Axial sealing gaskets 76, 276, 376 are preferably resiliency 
compressible between the respective second end cap and the base and apply axial bias 
(axially upwardly in Figs. 1-12) opposing the noted axial retention force provided by 
the noted retainer. The retainer provided by the noted respective hooks and catches 
mounts the second end cap to the base in snap-fit relation upon axial insertion of the 
filter element onto the base in a first axial direction (axially downwardly in Figs. 1- 
12). The retainer releasably applies axial retention force between the second end cap 
and the base and prevents axial separation of the second end cap from the base in a 
second axial direction (axially upwardly in Figs. 1-12). Resiliently compressible 
axial sealing gaskets 76, 276, 376 between the respective second end cap and the base 
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apply axial bias in the noted second axial direction (axially upwardly in Figs. 1-12). 
The noted upward axial bias provided by gaskets 76, 276, 376 enhances a continuous 
robust engagement of the snap-fit retainer, and improved retention of the filter 
element on the base in continuous biased engagement. The axial sealing gasket 
between the second end cap and the base applies an axial bias opposing the axial 
retention force applied by the retainer. 

[0029] It is recognized that various equivalents, alternatives and 
modifications are possible within the scope of the appended claims. 
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